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4# (Currently Amended) An apparatus for int e rfacing a user with a computer providing a 
aparoscopic surgical simulation, th e apparatus^ comprising: 

a user ootect simulating at l e ast a portion of a m e dical instrument used in a laparoscopic 
surgical proccdur e )\said user obj e ct comprising a handl e and an e longat e d m e mb e r ; 

a gimbal m e chanism receiving closed-loop five member linkage coupled to the user 
object and allowing th e Nis e r obj e ct to b e manipulat e d in first, second and third rotary d e gr ee s of 
fr ee dom and in a first transnational d e gree of fr ee dom, th e gimbal m e chanism comprising c u the 
closed-loop five member linkage configured to provid e enable the user object to move in t hea 
first rotary degree of freedom, a nda second rotary degree d e gr ee s of freedo m, and in a 
translational degree of freedom ; 

a s e nsing syst e m at least one^ensor coupled to the gimbal m e chanism closed-loop five 
member linkage and operative to deteck manipulation a movement of the user object in at least 
one degree of freedom; and th e first, s e cotad, and third rotational d e grees of fre e dom and in th e 
first translational degr ee of fr e edom, wh e r e m said s e nsing syst e m provid e s s e nsor input r e lat e d 
to said manipulation in said first, s e cond, and third rotational d e gr ee s of fr e edom and said first 
translation d e gr ee of fr ee dom to said comput e r to, control a virtual r e ality imag e in said 
laparoscopic surgical simulation display e d on a display devic e by said comput e r. 

at least one actuator coupled to the closed-loop five member linkage and configured to 
output a feedback force, the feedback force responsive tb the movement of the user object. 



45. (Currently Amended) An apparatus according to claini 44 A further comprising a handl e 
s e nsor coupl e d to the handle to d e t e ct manipulation of at l e ast abortion of the handle , wherein 
the user object includes a grip portion and an elongated portion . 



46. (Currently Amended) An apparatus according to claim 44 45, therein the handle 
comprises r e latively pivotabl e portions grip portion further includes a firstViember and a second 
member, the first and second members movable relative to one another to simulate a cutting 
blade of a medical instrument. 
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47. (Currency Amended) An apparatus according to claim 46^ further comprising a s e nsor 
transducer coupled to the handl e grip portion of the user object t o d e t e ct , the transducer 
responsive to a relative motion of th e pivotabl e portions the first and second members . 

48. (Currently Amended) An apparatus according to claim 44 45 wherein the handle 
compris e s grip portioA includes a finger wheel. 

49. (Currently Amended) An apparatus according to claim 4 445, further comprising a barrier 
disposed between the grip portion and the closed-loop five member linkage b e tw ee n th e handl e 
and th e gimbal m e chanism . \ 

50. (Currently Amended) An apparatus according to claim 44 45, further comprising a trocar 
disposed between the handl e grip portion and the gimbal mechanism closed-loop five member 
linkage . \ 

51 -56 (Canceled) \ 

57. (Currently Amended) An apparatus for int e rfacing a us e r with a comput e r providing a 
laparoscopic surgical simulation, th e apparatus^ comprising: 

a user object simulating including a grip portion and an elongated portion, the user object 
being configured to represent at least a portion o£ a m e dical instrum e nt us e d in a laparoscopic 
surgical proc e dur e surgical instrumen t , said us e r om e ct comprising a handl e and an e longat e d 
member ; \ 

a gimbal mechanism closed-loop five member tankage coupled to rec e iving the user 
objec t, the closed-loop five member linkage configured to enable and allowing the user object to 
b e manipulat e d move in firsts and second and third rotaryMegrees of freedom and in a first 
translational degree of freedom , th e gimbal m e chanism comprising a five member linkage ; 

at least one sensor sensing system coupled to the gimtml m e chanism closed-loop five 
member linkage and operative to detect manipulation a movement of the user object in the first, 
s e cond, and third rotational degr ee s of fr ee dom and in the first translational degr e e of freedom at 
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least one aegree of freedom , the detection of the at least one sensor associated with the 
movement of the user object being input to a laparoscopic surgical simulation wherein said 
s e nsing system provides sensor input r e lated to said manipulation in said first, second, and third 
rotational degrees of freedom and said first translation degr ee of fr e edom to said computer to 
control a virtualV e ality image in said laparoscopic surgical simulation display e d on a display 
device by said computer ; and 

an at least 6ne actuator coupled to the gimbal m e chanism closed-loop five member 
linkage and configured to output a feedback force , the feedback force being correlated with the 
laparoscopic surgical Simulation wh e r e in a capstan drum, cable and pull e y transmit a forc e from 
said actuator to th e useran one or mor e of the degr ee s of fr ee dom, wh e r e in th e actuator outputs 
on e or mor e forc e s associated with th e simulation . 

58. (Currently Amended)\An apparatus according to claim 57 a further comprising at least one 
capstan mechanism wh e r e in thfe actuator is coupled to the at least one actuator and t he gimbal 
m e chanism closed-loop five member linkage through the cabl e and pull e y to provid e a forc e to 
th e us e r in th e first translational d e gr ee of fr ee dom . 

59. (Currently Amended) An apparatus according to claim 57 A wherein said fiv e m e mb e r 
linkage is a clos e d - loop linkag e and provides th e first and s e cond rotary d e gr ee s of fr ee dom of 
the gimbal m e chanism the at least one actuator includes a plurality of actuators, each actuator 
being associated with one of the first and second rotational degrees of freedom and the 
translational degree of freedom . \ 

60 - 63 (Canceled) \ 

64. (New) An apparatus according to claim 44 wherein the use object is representative of 
one of a laparoscopic instrument, an endoscopic instrument, a catheter, a hypodermic needle, a 
fiber optic bundle, a joystick, a screw driver, and a pool cue. 
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65. (New\ An apparatus according to claim 44, wherein the detection of the at least one 
sensor associated with the movement of the user object is input to a virtual reality simulation. 

66. (New) An apparatus according to claim 65, wherein the virtual reality simulation 
includes a medical procedure. 

67. (New) An apparatus according to claim 65, wherein the feedback force is correlated with 
the virtual reality simulation^ 

68. (New) An apparatus according to claim 44, further comprising at least one capstan drive 
mechanism coupled to the at least one actuator and to the closed-loop five member linkage, the at 
least one capstan mechanism configured to facilitate a transmission of the feedback force from the 
at least one actuator to the closed-loV) five member linkage. 

69. (New) An apparatus accordin^o claim 68, wherein the at least one capstan mechanism 
includes an assembly of a capstan drum, a one cable, and a pulley. 

70. (New) An apparatus according to ctaim 44, wherein the at least one actuator includes a 
motor. \ 

71. (New) An apparatus according to claim \44, wherein the at least one actuator includes a 
braking mechanism. \ 

72. (New) An apparatus according to claim 57, wherein the grip portion further includes a 
first member and a second member movable relative to one another, configured to simulate a 
cutting blade in the laparoscopic surgical instrument. \ 

Lprising a transducer coupled to 
f the first and second members. 



73. (New) An apparatus according to claim 72, further cc 
the grip portion, the transducer responsive to a relative motion < 
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